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ABSTRACT 
Sacroiliac joint dysfunction is one of the most common diagnoses of low back 
pain. Musculoskeletal imbalance is one of the precipitating factors which cause 
sacroiliac joint dysfunction (SIJ). The gluteus medius, a primary stabilizer of the 
pelvis, has been observed clinically to be weak in a significant number of 
individuals with SIJ dysfunction. The purpose of this study was to determine the 
difference in gluteus medius function in subjects without SIJ dysfunction in 
comparison to subjects with SIJ dysfunction. To make this comparison, 
electromyographic data and information regarding lower extremity stability were 
collected using a force plate. 
This study showed weakness of the gluteus medius in patients with SIJ 
dysfunction and better stability of the lower extremity with recruitment of the 
gluteus medius. Future studies would be beneficial to further delineate the 
function of the gluteus medius on SIJ mechanics and eventually lead to better 




Low back pain is one of the most common disabling disorders seen in the 
medical field. It is estimated that low back pain is experienced by 80% of people 
at some time in their lives.1.2 One of the more common low back pain diagnoses 
is sacroiliac joint (SIJ) dysfunction.1•3•4 Patients with SIJ dysfunction usually 
present with localized pain over the posterior superior iliac spine (PSIS), 
asymmetry of pelvic bony landmarks, and increased pain complaints with 
walking and standing compared to resting positions of lying flat or sitting. 
Because SIJ dysfunction is a significant problem, it is important to 
recognize the precipitating factors, one of which is musculoskeletal imbalances. 
Active motion of the sacroiliac joint occurs during the gait cycle with active 
contraction of the muscle groups which attach to the pelvic girdle.5•6 Muscle 
imbalance in any group attaching to the pelvic girdle increases the torsion at the 
sacroiliac joint either bilaterally or more often unilaterally, predisposing these 
individuals to SIJ dysfunction. It has been observed clinically that many patients 
with SIJ dysfunction have a weak gluteus medius muscle ipsilaterally.7 The 
purpose of this study is to identify the prevalence of gluteus medius inhibition in 
patients with sacroiliac joint dysfunction. Gluteus medius activity will be analyzed 
1 
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via electromyography during the selected functional exercises. 
Electromyography will be used to determine the percent maximal voluntary 
contraction of the gluteus medius during these activities. In addition, force 
platform data will be used to determine the subject's ability to achieve and 
maintain balance; these data will be analyzed relative to gluteus medius function. 
CHAPTER II 
LITERATURE REVIEW 
To analyze SIJ dysfunction, it is important to understand the anatomy, 
structure and function, and mobility of the sacroiliac joint (SIJ). This chapter will 
also review the function of the gluteus medius as a primary stabilizer of the 
pelvis. 
Anatomy of Sacroiliac Joint 
The sacroiliac joint is comprised of the ilia and the sacrum. It has a "C" or 
an "L" shaped articular surface, with the convex side facing anteriorly and 
inferiorly (Fig. 2-1). Greenmans suggests that the SIJs are true arthrodial joints 
with a jOint space, articular capsule and articular cartilage. The contoured shape 
gives the SIJs a shorter superior arm and a longer inferior arm. Articular 
cartilage has been observed to be significantly thicker on the sacral side than on 
the iliac side of the joint.6 Histological changes occur over each decade of life; 
the joint capsule and synovium become thicker and stiffer and thus degenerative 
changes occur.6,s Changes in the joint contour occur concomitantly, with an 
increase in grooves on each opposing surface. All of these changes will affect 
the mobility and stability of the joint. With age, there is a decrease in jOint 
3 
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Fig 2-1.--The shape of the articular surface of the SIJ on the sacrum. 
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mobility and an increase in joint stability and, therefore, a decrease in the 
likelihood of SIJ dysfunction in aged individuals. 
The joint integrity is quite dependent on the ligamentous structure around 
each joint. The ligamentous structure of the SIJ can be divided into anterior and 
posterior ligament groups.S.8,9 The anterior SIJ ligaments are very thin and 
flat and provide very little stability to the joint. The posterior SIJ ligaments are 
divided into three bands: short, long, and interosseous. These ligaments 
provide most of the stability to the joint as they are very strong and dense. 
Structure and Function of the Sacroiliac Joint 
Authors generally agree that there are two types of pelvic girdles and two 
types of SIJs. According to Dvorak,s the two prototypes occur in approximately 
25 percent of the population each with the remaining 50 percent of the 
population being of an intermediate or mixed type. Of the two prototypes, one is 
more common in females and the other more common in males. Dvorak sites 
the two types of SIJs are a flat type and a wide type (Fig. 2-2). 
The flat type has very congruent articular surfaces and has a narrow 
retroarticular space. The narrowness of this type allows the ligamentous 
structure to be short and strong spanning the whole joint, making this a very 
stable joint. This type of SIJ is found more often in males than in females. 
The wide type of SIJ is much less congruent and the retroarticular space 
is wide. The wide articular space requires the ligaments to be much longer to 
adequately cover the joint space. Therefore, stability in this joint is sacrificed 
6 
Fig 2-2.--a. flat type b. wide type 
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for an increase in mobility due to the longer ligaments. This type of SIJ is found 
predominantly in the female population, especially those with an increased 
lordosis. This joint type is also at greater risk for joint pathology due to the 
innate instability. 
Mobility of the Sacroiliac Joint 
Grieve6 reports there to be 1.5 to six degrees of movement in the SIJ 
which is equivalent to five millimeters of displacement in anyone plane of the 
SIJ. Doctors Schuchmnann and Cannon 1 state in their research that special 
roentgenographic techniques are the best methods available to make 
unequivocable diagnosis of SIJ instability. Many times, however, movement of 
the SIJ cannot be detected by x-ray.8 
Motion in the SIJ can occur passively, due to response to muscle activity 
in surrounding areas, and actively, due to contraction of muscles which attach 
directly to the pelvic girdle. Many researchers believe that movement of the 
sacrum and ilia is both rotary and translatory. Motion in the SIJ can be 
described relative to the sacrum or the ilium.5•6•1o Generally, however, the 
sacrum moves in correspondence to the spine. Sutter in Dvorak4 describes 
three axes of motion (Fig. 2_3).5.6 These three axes are vertical through the ilia, 
horizontal through SThe first axis is spinal flexion which demonstrates a 
posterior rotation of the sacrum, also called counter-nutation. Spinal extension 
results in the opposite movement of the sacrum or nutation. The second axis is 
demonstrated by sidebending. Sidebending to the right, for example, will 
8 
Fig 2-3.--The three axes of motion. 
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demonstrate a movement of the sacral base to the left. The opposite will occur 
while sidebending to the left. The third axis is rotary movement of the ilia which 
occurs as a flaring either anteriorly or posteriorly. Each of the axes are. able to 
glide or rotate unilaterally or bilaterally. Motion at the SIJ can occur in one axis 
or in combination. 
Other authors suggest that the SIJ functions as a cushioning zone 
between ground reaction forces and trunk weight.9 Stated simply, movement in 
the joint is compression of one area with distraction of another area and not just 
a gliding movement. 
The ilia move on the sacrum in reaction to the femur and therefore the 
ground reaction forces.8.1o.11 Movement in the SIJ is normal with walking and 
general activity both bilaterally and unilaterally. Normal walking repetitively 
causes a temporary and reversible torsion with each step.5.6.12 At heel strike, a 
posterior rotation occurs of the ilium on the sacrum and an anterior rotation 
occurs near the end of stance phase, both on the weight-bearing side. 
Passive motion in the pelvic ring during the stance phase of the gait cycle 
occurs as gravitational and ground reaction forces are applied to the stance leg 
(Fig. 2-4). In the weight-bearing limb, the ground reaction forces elevate the 
weight-bearing side of the SIJ, while the contralateral SIJ is pulled down by 
gravity and the weight of the lower extremity. This creates a torsion which is 
normally reversible with each phase of gait.4•11 
10 
Fig 2-4.--Generation of forces and passive motion with single leg 
standing. G = Gravity or body weight; R = Ground reaction force; 
S1 and S2 = Shearing forces. 
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The strong ligamentous support normally limits motion in the joint. 
However, if the SIJ is traumatized and the ligaments are damaged, torn, or 
sprained, the dynamic stabilizer of the pelvis, the gluteus medius muscle, will aid 
in stabilizing and limiting excessive motion in the SIJ. 
Gluteus Medius Function 
Normal motion of the SIJ, both passive and active, plays an important role 
in normal walking. Normal movement in the SIJ occurs as weight shifts from one 
weight-bearing limb to the next. Strong ligamentous support is needed to limit 
movement. Therefore, muscle balance and anatomical deviations, such as a 
shorter leg, must be corrected for the SIJ to function properly. An additional 
consideration for pelvic stabilization is the surrounding musculature. The 
dynamic stabilizer, the gluteus medius, aids in keeping the pelviS from rotating or 
dropping excessively, so the torsion on the SIJ is limited. 
The gluteus medius muscle does not cross the SIJ, .but it is noted to be a 
primary stabilizer for the pelvis.12.13 The gluteus medius is a fan-shaped muscle 
with its origin on the posterior surface of the ilium between the iliac crest and the 
posterior gluteal line dorsally and the anterior gluteal line neutrally.14 It also has 
fibers originating from the gluteal aponeurosis. The gluteus medius inserts on 
the oblique ridge on the lateral surface of the greater trochanter on the femur. 
The primary function of the gluteus medius is hip abduction. However, 
the anterior fibers can internally rotate the femur and aid in hip flexion, while the 
posterior fibers are able to externally rotate the femur and extend the hip. 
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The gluteus medius acts on the femur to pull it in several planes. The 
gluteus medius also has a reverse action in which the gluteus medius stabilizes 
the pelvis on the femur in neutral abduction. 
While a manual muscle test (MMT) may be normal for the hip abductor 
group, it is important to isolate the gluteus medius to determine its strength as a 
primary stabilizer of the pelvis.12,13 Kendall15 describes a manual muscle test that 
emphasizes the gluteus medius and minimizes the function of the tensor fascia 
lata and gluteus minimus. The position for the MMT is sidelying with the lower 
hip and knee flexed for stability. The examiner also stabilizes the trunk and 
pelvis during the test. The patient's pelvis is rotated slightly forward to place the 
gluteus medius muscle in an antigravity position. The subject is then asked to 
externally rotate, abduct, and slightly extend the leg with the knee maintained in 
extension. Pressure is applied to the leg near the ankle in an opposing motion. 
A long lever arm is required to exert enough force to evaluate normal strength. 
Weakness is apparent if the subject is unable to hold the position, has a muscle 
cramp, attempts substitution by rotating the pelvis backward, or is unable to hold 
the position against pressure.15 
During normal walking, the pelvis must be stabilized as it accepts ground 
reaction forces from below and body weight from above on the weight-bearing 
leg with each step. The gluteus medius is important in pelvic stabilization during 
single limb support and the weight-bearing phases of gait.8,1o,11 By reverse 
action, the gluteus medius stabilizes the pelvis on the femur in hip joint 
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abduction.8 If the gluteus medius is too weak to stabilize the pelvis on the femur, 
the pelvis drops downward on the non-weight-bearing side, giving the 
appearance of hip joint adduction.4,8,11 The lateral trunk flexors cannot raise the 
pelvis on the non-weight-bearing side without the assistance of the gluteus 
medius on the weight-bearing limb. The dropping of the contralateral pelvis is 
also known as Trendelenburg sign in single limb support or Trendelenburg gait 
when observed in a person walking. 
Although the gluteus medius does not cross the SIJ, it is an important 
stabilizer for the pelvis, and in the painful SIJ, the gluteus medius may be 
inhibited. 11 It is important to evaluate gluteus medius strength in cases of pelvic 
dysfunction. If the gluteus medius is weak or inhibited, then the pelvis will be 
less stable and increase the torsion at the SIJ. This study will focus on the 
gluteus medius function in several exercises of single limb support (stance 
stabilization, step stabilization, gait stabilization, normal walking, and up and 
down 12 steps) in individuals with SIJ dysfunction and individuals without SIJ 
dysfunction. The function of the gluteus medius in each group will be compared 
for similarities and differences in each of the tasks. 
CHAPTER III 
METHODS 
This chapter describes the types of subjects used in this study for control 
and experimental groups and their selection processes. Instrumentation and 
data collection using the Noraxon 12 electromyography unit and Cybex FASTEX 
force platform is described as well. The analysis of the data from the EMG and 
FASTEX is also briefly described. 
Subjects 
Subjects were selected with Institutional Review Board (IRB) approval and 
cooperation of Great Plains Physical Therapy Clinic, Grand Forks, NO. Copies 
of the IRB Form and letter of cooperation from Great Plains P.T. are located in 
Appendix A. Subjects for this study were placed in one of two groups, the 
control group of normal subjects without SIJ dysfunction or the experimental 
group of subjects with current SIJ dysfunction. The normal subjects were 
selected from a survey sent to 40 female physical therapy students. The survey 
used in this study is located in Appendix A. The four subjects selected reported 
to be free of low back pain for at least one year, free of knee pain, and free of 
chronic ankle sprains. The experimental group was 
14 
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comprised of subjects with documented SIJ dysfunction. Subjects met the 
specific criteria as follows: 
1. Subjective report of tenderness at SIJ, symphysis pubis, piriformis, 
sacrotuberous ligament. Subject identified the source of discomfort 
by pointing to the PSIS area. 
2. Positive Flamingo Maneuver standing with feet slightly apart and 
equal weight-bearing on each foot. The subject was then asked to 
bend the knee and slightly flex the hip of the uninvolved leg. Pain in 
the symphysis pubis and/or the sacroiliac joint of the stance leg 
indicated pathology in the joint. 
3. Positive Gillet Test: With the subject standing, the examiner palpated 
the PSIS bilaterally. The subject was then asked to stand on one leg 
while pulling the opposite knee toward the chest. Normal movement 
was indicated by movement inferiorly of the PSIS. Pathology was 
indicated by hypo mobility of the SIJ on the side where the knee was 
flexed. The test was done on the opposite side as well. 
4. Positive Supine-to-Sit Test: The subject was asked to lie supine with 
legs relaxed and extended. The examiner observed the length of the 
UE for a benchmark. The examiner then maximally assisted the 
subject to a long sitting position. The examiner again observed the 
UE length for a change relative to the supine position noted earlier. 
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5. Positive Fabers Test: The subject was asked to lie supine while the 
examiner placed the test leg into a position where the subject's foot 
was on the knee of the extended contralateral leg. The examiner 
then lowered the test leg into abduction. A positive test was indicated 
by failure of the test leg to become parallel to the opposite leg and 
pain in the ipsilateral sacroiliac joint of the test leg. 
6. Subjects were also negative for the following discal signs as 
described by McKenzie: 
a. repeated flexion, three sets of ten repetitions without onset or 
increase in pain symptoms. 
b. sustained sitting flexion test of five minutes without onset or 
increase in pain symptoms. 
Subjects were informed of the project and allowed to ask questions. 
Subjects then signed consent forms. A copy of the consent form can be found in 
Appendix A. 
Instrumentation 
As discussed in previous chapters, it is important to assess multiple 
aspects of SIJ motion, muscle function, and stability. Motion in abduction and 
adduction was assessed with a telemetered electrogoniometer, and a 
telemetered electromyographic signal assessed the gluteus medius function. 
Stability in single limb support was assessed using a force platform. 
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Surface electrodes were placed over the gluteus medius in a vector of 
three inches superior and lateral to the greater trochanter, using arbitrary choice 
of the left side of each normal subject and the involved side of each experimental 
subject. Motor points for electrode placement were not found or used in this 
study because of the proximity to the trigger point of the muscle which may show 
greater inhibition in pathological subject.16 Prior to placement of the electrodes 
two centimeters apart, the skin was prepared with alcohol. The electrodes were 
then connected to the transmitter located in a waist belt. Electromyographic 
(EMG) signals were first telemetered to a receiver, and then to a Noraxon 12 
Computer. Raw and rectified EMG data were obtained for analysis. The raw 
data provided information regarding timing of activity and rectified EMG gave a 
quantitative value of muscular activity. 
An electrogoniometer was placed over the left hip joint to measure hip 
adduction/abduction in order to quantify the amount of adduction with the 
Trendelenburg sign. The proximal end of the electrogoniometer was aligned 
with the long axis of the trunk and the distal end with the long axis of the femur. 
Both ends of the instrument were secured with tape to prevent migration during 
the exercise maneuvers. Goniometric zero was found while the subject stood 
with his/her leg straight until the researcher observed 0° of hip adduction/ 
abduction with a hand held goniometer. When 0° of adduction/abduction was 
observed, the computer again calibrated the proper zero. 
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Also, the Cybex FASTEX system obtained information about the stability 
of the lower extremity during single limb support. FAST EX information is defined 
as a stability index or as stabilization time. The stability index is a measurement 
of sway or loss of balance recorded during static movement on the force plate.17 
Stated simply, the stability index measures the ability of the subject to stand 
perfectly still on one leg. A score of zero indicates absolute quiet stability and 
any score higher indicates a degree of motion in the subject. Stabilization time is 
the elapsed time from the detection of transit until the static movement is 
maintained below an absolute preset threshold. 17 Information regarding stability 
was recorded by the FAST EX either as an index in microvolts or as time in 
seconds. 
Data Collection 
Each activity and the application of each instrument was explained to the 
subjects. Several trials of each activity allowed subjects to familiarize 
themselves with the activity before data were collected. A maximal voluntary 
contraction (MVC) of the gluteus medius was performed to normalize the EMG 
data. The standard position used for this test was described earlier in Chapter II. 
EMG, FAST EX, and goniometric data were collected from the left side of 
each control group subject and the involved side of each experimental subject. 
EMG data used the peak muscle contraction for three consecutive trials for the 
listed activities. Each test was assessed for percent MVC of the gluteus medius 
and the stated FASTEX stability score. 
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1. Stance stabilization on one leg recorded a stability index. 
2. Gait stabilization using a six-inch step. This test was performed 
stepping down with both involved and uninvolved legs; three trials for 
each were recorded and the elapsed time was recorded as a stability 
time. 
3. Gait stabilization were asked to step on three consecutive platforms 
and balance on the involved leg to record a stabilization time. 
FASTEX information was not obtained for the final three tests and only 
one trial of each was obtained for EMG and goniometric data 
collection. 
4. Normal walking of 15 feet. 
5. Normal ambulation up 12 steps. 
6. Normal ambulation down 12 steps. 
Data Analysis 
Data collected from the EMG and FASTEX was statistically analyzed 
using descriptive and inferential statistics in both control and experimental 
groups. FAST EX data from the activities were analyzed for differences between 
subject groups. The level of significance was set at 0.05. Data from the 
electrogoniometer was incomplete due to equipment malfunction and was 
deleted from this study. 
CHAPTER IV 
RESULTS 
Following the methods previously outlined, the data from the two groups 
were analyzed for group and test means and standard deviations to show 
averages and variability. Independent measures t tests were also performed on 
the FASTEX tests with significance set at alpha level 0.05 (Table 4-1). 
The MMT was used to normalize the EMG recordings for each subject so 
that the number generated by the EMG is 100% MVC of the gluteus medius 
muscle. The average peak contractions showed a difference between the 
groups. The averaged peak contraction of the experimental group was less than 
the control group. These groups cannot be statistically compared, however, due 
to the lack of baseline information about the groups. 
Each subject was also given a muscle grade appropriate to his/her level 
of resistance to the MMT. The normal group all had grade four out of five and 
the experimental group ranged from a three minus to a four minus out of five 
muscle grade. 
Stance stability is a test designed to determine gluteus medius function in 
single limb stance and the ability of the subject to stand in a quiet manner 
without sway. Gluteus medius function was assessed by the EMG and by 
20 
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Table 1.--Data Summary 
EMG: Mean and Standard Deviation of the Average Percent MVC 
C ontro IG roup :penmen a Ex t I G roup 
x SD x SD 
stance stabilization 4.697 1.366 19.394 16.075 
step stabilization (involved) 8.587 2.943 38.142 31.613 
step stabilization (uninvolved) 16.227 6.919 18.960 8.270 
gait stabilization 21.840 19.884 34.424 22.224 
normal walking 7.600 2.302 27.886 19.058 
down steps 8.657 3.484 39.028 32.010 
up steps 19.595 5.677 70.254 23.961 
FASTEX: Stability Scores for the Control and Experimental Group 
c ontro IG roup E t I G xpenmen a roup 
x SD x SD t-score p 
stance 
stabilization 472.047 155.933 260.216 116.115 2.26 0.069 
step 
stabilization 
(involved) 2.254 2.084 0.989 0.241 1.21 0.312 
step 
stabilization 
(u ni nvolved) 1.374 0.621 1.255 0.531 0.30 0.772 
gait 
stabilization 0.832 0.476 0.843 0.375 -0.4 0.973 
22 
observation. The control group demonstrated a much lower average percentage 
of maximal voluntary contraction (MVC) than the experimental group (4.697% vs. 
19.394%). 
In all of the control group subjects and three of five of the experimental 
group subjects, a Trendelenburg sign was observed. Whether this stance was 
performed habitually by the subject or by weakness of the gluteus medius is 
undetermined as the subjects were not asked to correct their stance during test 
time or stand in any particular manner. 
A stability index was also assigned to each subject using the FAST EX 
force platform. The experimental group had a lower group average than the 
control group; control group equaled 472.047 and the experimental group 
equaled 260.216. These data showed the experimental group to achieve 
stability with less sway or movement than did the control group. 
Step stabilization measured the function of gluteus medius and the 
elapsed time to stabilize on the stance limb. On the test leg, the averages for 
percent MVC were different (8.587 and 38.142). On the alternate leg or the non-
involved leg, the average percent MVC were not greatly different between 
groups. FASTEX measures for elapsed time on the test leg were less in the 
experimental group when compared to the control group. 
The gait stabilization exercise was designed to slow down the gait cycle 
and it exaggerates the midstance phase of the gait cycle in three consecutive 
steps. This exercise measures the gluteus medius function and stabilization 
23 
time at midstance. The average percent MVC and the elapsed stabilization time 
were similar between groups. 
During normal walking, the gluteus medius muscle function was assessed 
without regard to a particular phase of the gait cycle. The average percent MVC 
are noted to be different with the experimental group having an increased 
average percent MVC. 
During ambulation up and down steps, gluteus medius function was 
assessed for each activity. Ambulation down steps demonstrated a wide 
discrepancy in the average percent MVC between the two groups but was not 
statistically significant. Ambulation up steps recruited the gluteus medius more 
than going down the steps in both groups. The experimental group had a higher 
average percent MVC than the control group. Although there were trends noted 
in this study, none of these exercises were statistically significant due to the 
large variability of the scores. 
CHAPTER V 
DISCUSSION AND CONCLUSIONS 
Pilot studies are small research projects that determine the worth or 
possibilities of a specific research question. This study uncovered several trends 
about the function of the gluteus medius and stability of the affected lower 
extremity with SIJ dysfunction. 
The first trend that is observed of the gluteus medius EMG recording is 
that although the muscle is significantly weaker in the experimental group, this 
recruitment of the gluteus medius in the majority of tests has a higher mean 
value. There are two philosophies in which to view this information. The first is if 
the gluteus medius muscle is weak, it is trying to recruit at a higher level to 
substitute for the weakness to attain pelvic stability. The second issue is if the 
gluteus medius muscle is truly inhibited, the recruitment values should have 
been smaller to further indicate the lack of muscle firing. 
Secondly, there is also an observable trend between the recruitment of 
the gluteus medius and the stability of the lower extremity. As the gluteus 
medius muscle recruitment improves, the stability of the lower extremity also 
improves. For example, the average percent MVC of the experimental group is 
much higher in stance stabilization than in the control group, and the stabilization 
24 
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index is lower in the experimental group. The same trend is also observable in 
the step stabilization test using the involved lower extremity to step down onto 
the force platform. 
Finally, this study also demonstrates some generalities about the 
recruitment of the gluteus medius between each task. For example, the gluteus 
medius was best recruited ambulating up steps in the experimental group and in 
gait stabilization in the control group, and least recruited was the stance stability 
test for the control group and the step stabilization test of the uninvolved leg for 
the experimental group. 
This study had several limitations that could be resolved if another study 
on this topic was proposed. First and foremost, there were not enough subjects 
in either of the two groups. A large sample of 30 subjects or more for each 
group should be incorporated for this study to be more valid and allow 
assumptions to be made about the population. 
Second, bilateral comparisons of each subject may give clearer 
information about the dysfunctional SIJ. Bilateral comparisons may give some 
insight into the dominance of one lower extremity to the other on issues of 
balance and proprioception. Bilateral comparisons would help identify or negate 
other areas of pathology in the lower extremity, such as chronic ankle sprains, 
knee pathology, or other unrelated hip and low back pain syndromes. For 
example, an individual standing on his/her dominant leg without lower extremity 
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pathology may get a better stability score on the FASTEX than if he/she were 
standing on the nondominant leg or had pathology in the hip, knee, or ankle. 
Third, subjects admitted to the normal group should also have a normal or 
grade five out of five MMT prior to their admission as subjects. This will give a 
clearer representation of normal gluteus medius function in individuals without 
low back or lower extremity pathology. Subjects admitted to this study were only 
assessed by survey to have no pathology of the low back or lower extremities. 
Fourth, equipment malfunction in this study prevented data collection of 
hip motion. The electrogoniometer placed over the hip joint was unable to 
properly quantify the amount of hip abduction or adduction in single limb support 
to assess the amount of Trendelenburg sign. 
Finally, the most significant limitation encountered in this study was the 
inability to adequately evaluate and research the appropriate number and type of 
subjects necessary to obtain the desired results in the allotted time frame. 
Additional difficulties related to mechanical error were also unresolved in this 
study due to lack of time to fix the equipment and recall subjects to re-evaluate 
the hip motion. 
Conclusion 
The purpose of this study was to determine the differences in gluteus 
medius function in subjects without SIJ dysfunction in comparison to those 
subjects with SIJ dysfunction. Although limited, this study did show a tendency 
toward gluteus medius weakness in the subjects with SIJ dysfunction when 
27 
compared to the control group subjects. This study also showed evidence of 
improved stability of the lower extremity when there is enhanced recruitment of 
the gluteus medius musculature. 
Some its limitations, this study was unable to clearly demonstrate the 
importance of gluteus medius weakness and association with SIJ dysfunction. It 
is the opinion of this author that a larger study would be beneficial to further 
delineate the function of the gluteus medius on SIJ. Significant findings in a 
larger study may prove to reveal a better understanding of SIJ dysfunction and 
lead to better treatment practices for individuals diagnosed with SIJ dysfunction. 
APPENDIXA 
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.lLEXPEDITED REVIEW REQUESTED UNDER ITEM....1... (NUMBER(S)) OF HHS REGULATIONS 
_EXEMPT REVIEW REQUESTED UNDER ITEM (NUMBER(S) OF HHS REGULATIONS 
PRINCIPAL 
UNIVERSITY OF NORTH DAKOTA 
HUMAN SUBJECTS REVIEW FORM 
FOR NEW PROJECTS OR PROCEDURAL REVISIONS TO APPROVED 
PROJECTS INVOLVING HUMAN SUBJECTS 
INVESTIGATOR: --LAlUm.uy .... J ..,C""ljffLLeOC""d"'--_____ TELEPHONE: m-7134 DATE: 10111/94 
ADDRESS TO WHICH NOTICE OF APPROVAL SHOULD BE SENT: Department of PhYSical Therapy 
SCHOOUCOLLEGE: Medicine DEPARTMENT: Physical Therapy PROPOSED PROJECT DATES: 10194-1{95 
PROJECTnTLE: Gluteus Medius InhibHjon jn Assocjatjon wHh Sacroiliac Jojnt Dysfunctjon 
FUNDING AGENCIES (IF APPUCABLE): ____________________ _ 
TYPE OF PROJECT: DISSERTATION OR 
--2L NEW PROJECT _ CONTINUATION RENEWAL THESIS RESEARCH ...x.. STUDENT RESEARCH PROJECT 
_ CHANGE IN PROCEDURE FOR A PREVIOUSLY APPROVED PROJECT 
DISSERTATIONfTHESIS ADVISER, OR STUDENT ADVISER:....JR'-"e""'n""ee....,M....,ab""""ey'""""'-"M""S"', .... P ..... T ...... __________ _ 
INVOLVES A COOPERATING 
PROPOSED PROJECT: _INVOLVES NEW DRUGS (IND) _INVOLVES NON-APPROVED USE OF DRUG ...x.INSTITUTION 
IF ANY OF YOUR SUBJECTS FALL IN ANY OF THE FOLLOWING CLASSIFICATIONS, PLEASE INDICATE THE CLASSIFICATION(S): 
_ MINORS «18 YEARS) _ PREGNANT WOMEN _ MENTALLY DISABLED FETUSES MENTALLY RETARDED 
_ PRISONERS ABORTUSES .x. UNO STUDENTS (>18 YEARS) 
IF YOUR PROJECT INVOLVES ANY HUMAN TISSUE, BODY FLUIDS, PATHOLOGICAL SPECIMENS, DONATED ORGANS, FETAL MATERIAL, OR PLACENTAL 
MATERIALS, CHECK HERE _ 
1. ABSTRACT: (LIMIT TO 200 WORDS OR LESS AND INCLUDE JUSTIFICATION OR NECESSITY FOR USING HUMAN SUBJECTS. 
Low back pain is experienced by 80% of people in the United States. It is estimated that 25% of all low back pain patients 
seen in the medical community can identify the source of pain to a localized area around the sacroiliac joint (SIJ). Because SIJ 
dysfunction is a significant problem, it is important to recognize the many, precipitating factors, one of which is musculoskeletal 
imbalances. 
The gluteus medius is one of the stabilizing muscles for the pelvis and may prove to be important in stabilizing the pelvis 
in patients with sacroiliac joint dysfunction. The purpose of this study is to identify the prevalence of gluteus medius inhibition 
in patients with SIJ dysfunction using electromyography and a force platform. The information gained from the research will 
ultimately help medical professionals treat low back pain. It is necessary to evaluate human subjects, both normal and 
individuals with SIJ dysfunction, because the information desired cannot be ascertained through other methods. 
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PLEASE NOTE: Only infonnation pertinent to your request to utilize human subjects in your project or activity should be included on this form. Where appropriate attach 
sections from your proposal (if seeking outside funding). 
2. PROTOCOL: (Describe procedures to which humans will be subjected. Use additional pages if necessary.) 
Subjects 
It is anticipated that we will recruit up to 30 volunteers between the ages of 20 and 60 years for the experimental group. 
These individuals will be evaluated by an experienced physical therapist to assess their qualification into this study.* The 
qualification for the experimental group is that the individuals must be assessed to have sacroiliac joint dysfunction based on 
a specific criteria as follows: 
1. Source of pain identified to the posterior superior iliac spine. 
2. Positive Flamingo Test. 
3. Positive Gillet Test. 
4. Positive Supine-to-Sit Test. 
5. Positive Trendelenburg Sign. 
6. Positive Fabers Test. 
7. Negative for following McKenzie Vertebral Disc Tests: 
repeated flexion in standing 
sustained flexion in sitting 
repeated extension in prone 
We will also select 10 normal volunteers between the ages of 20 and 60 years for the control group. These individuals 
will have a negative medical history for sacroiliac joint dysfunction. 
Method 
We will measure electromyographic (EMG) activity of the gluteus medius muscle as well as functional proprioception of 
the involved lower extremity using a FASTEX force platform. We propose to make these measurements during the following 
activities: 1) one-legged standing, 2) step-down, and 3) normal walking. All of these exercises will be measured on the involved 
and uninvolved extremities with the EMG and force platform in place. Also, an EMG recording will be made during a manual 
muscle test of gluteus medius on both sides. 
To record EMG activity, surface electrodes will be placed over the gluteus medius muscles. The EMG signals will be 
transmitted to the receiver unit (Noraxon Telemyo 8) and then fed into a computer for display and recording of the data. Prior 
to the experimental activities listed above, the manual muscle test for each subject of both gluteus medius muscle will be done 
to record the maximal voluntary contraction of each muscle. The activity recorded during the maximal voluntary contraction 
will be considered as a 100% EMG activity level to which the EMG activity during the three exercises can be compared. This 
procedure is done to normalize the EMG data for later analysis. 
A footswitch device will be placed inside the shoe, under the foot. The foot switch will interpret heelstrike, midstance, and 
toe off in normal walking. This will allow us to correlate the EMG data with the stance and swing phases of normal walking. 
The FASTEX force platform is a special floor that senses proprioceptive aspects of the activities that are performed on it. 
Data are recorded for further analysis with the EMG recorded data. 
Prior to the trials, each subjects' age, height, weight, and gender will be recorded. During the experimental trials, both 
involved and uninvolved extremities will be used for data collection. Before each trial, the subject will be shown what is expected 
of him,lher during the trial. During the normal walking trial, each subject will walk in time with a metronome to ensure 
consistency of movements, since EMG is somewhat velocity dependent. 
This series of experimental trials will be done in a test and retest format. The subject will be tested initially using the 
methods described and then those who are determined to have gluteus medius inhibition will be placed on an exercise 
rehabilitation program to enhance gluteus medius recruitment.* These individuals will then be retested with EMG and the force 
platform as described earlier. All the data recorded will be statistically analyzed using descriptive and inferential statistics. 
* As per participation of Clifford Lafreniere, PT, owner, practitioner, Great Plains Physical Therapy; letter attached. 
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3. BENEFITS, (Describe the benefits to the individual or society.) 
The results of this study will help us determine if the gluteus medius plays a role in 
individuals with sacroiliac joint pain. At the present time, there is no available research 
on this topic and is, therefore, not often assessed by clinicians limiting treatment for the 
patient. Gluteus medius is one of the stabilizing muscles for the pelvis and may prove to 
be important in stabilizing the pelvis in patient with sacroiliac joint dysfunction. 
4. RISKS, (Describe the risks to the subject and precautions that will be taken to minimize them . The 
concept of risk goes beyond physical risk and includes risks to the subject's dignity and self-
respect, as well as psycho-logical, emotional or behavioral risk. If data are collected which 
could prove harmful or embarrassing to the subject if associated with him or her, then describe 
the methods to be used to insure the confidentiality of data obtained, including plans for final 
disposition or destruction, debriefing procedures, etc.) 
The risks to the subjects in this experiment will be minimal. The exercises to be 
completed by the subjects are not extraordinary for this age group and should not cause 
discomfort in any of the SUbjects. Both the EMG and the force platform unit are non-invasive 
in nature and should not cause discomfort in any of the subjects. The subjects will be asked 
to wear gym shorts for the experiment . Every effort will be taken to prevent any loss of 
dignity for the subjects during the course of the experiment. Also, maximal effort will be 
made to maintain confidentiality of clinical evaluations and anonymity of testing records. 
It is anticipated that the experiment trials will be conducted at Great Plains Physical 
Therapy in Grand Forks.* 
* As per participation of Clifford Lafreniere, PT, owner, practitioner, Great Plains Physical 
TherapYi letter attached. 
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s. CONSENT FORM: A copy of the CONSENT FORM to be signed by the subject (if applicable) and/or any 
statement to be read to the subject should be attached to this form. If no CONSENT FORM 
is to be used, document the procedures to be used to assure that infringement upon the 
subject's rights will not occur. 
Describe where signed consent forms will be kept and for what period of time. 
The Consent forms will be kept by the Department of Physical Therapy, Medical Sciences North, for a period 
of two years. Copies of both consent forms for experimental and control groups are attached . 
6. For FULL IRB REVIEW forward a signed original and thirteen (13) copies of this completed form, and where 
applicable, thirteen (13) copies of the proposed consent form, questionnaires, etc. and any supporting 
documentation to: 
Office of Research & Program Development 
University of North Dakota 
Box 8138, University Station 
Grand Forks, North Dakota 58202 
On campus, mail to: Office of Research & Program Development, Box 134, or drop it off at Room 101 Twamley 
Hall. 
For EXEMPT or EXPEDITED REVIEW forward a signed original and a copy of the consent form, questionnaires, 
etc. and any supporting documentation to one of the addresses above. 
The policies and procedures on Use of Human Subjects of the University of North Dakota apply to all activities 
involving use of Human Subjects performed by personnel conducting such activities under the auspices of the 
University. No activities are to be initiated without prior review and approval as prescribed by the 





Project Director or Student Adviser 
DATE. 
Training or Center Grant Director 
(Revised 8/1992) 
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INFORMED CONSENT FORM 
You are invited to take part in a research project by Amy Clifford, B.S.P.T., a graduate student 
from the University of North Dakota Physical Therapy Program. The purpose of this research project 
is to discover the prevalence of gluteus medius inhibition in people with sacroiliac joint dysfunction. Our 
goal in this study is to better understand low back pain, more specifically sacroiliac joint dysfunction, to 
better serve people with this condition. 
You have been selected for this study based on an assessment made by a qualified physical 
therapist. The physical therapist doing your evaluation has determined that you qualify for this study by 
meeting the acceptance criteria of sacroiliac joint dysfunction. 
As a participant of this study, you will have undergone an initial evaluation by a participating 
physical therapist to determine your qualification for this study. Your initial evaluation and subsequent 
treatment for your diagnosis will not deviate from the normal sequence of treatment. 
During the research phase of this project, the examiners will evaluate the function of your gluteus 
medius, a muscle in the buttocks, using an electromyography unit and a force platform. Measurements 
will be taken during a manual muscle test, one-legged standing, step-down, and normal walking. After 
these initial measurements have been taken and it is determined that your gluteus medius is inhibited, 
you will be placed on an exercise program for rehabilitation of that muscle. Three weeks after beginning 
the exercises, you will be evaluated again for gluteus medius in the exact same fashion as before. All 
techniques used in this research project are non-invasive. 
Participation in this study is completely voluntary. You may withdraw your participation at any time 
without any prejudice. If you have any questions or comments regarding this study, please call Amy 
Clifford at 777-7134 or 777-2831. 
Complete confidentiality will be kept throughout this study. All electromyography and force 
platform recordings will remain anonymous and clinic evaluations will remain in your medical file. 




UNIVERSITY OF NORTH DAKOTA'S 
INSTITUTIONAL REVIEW BOARD 
DATE: November 15, 1994 
NAME: Amy J. Clifford DEPARTMENT/COLLEGE Physical Therapy 
PROJECT TITLE: __ ~G~l~u~t~e~u~s~M~e~d~l~'u~s-=I~n~h~i~b~l~'t~l~' o~n~=i~n~A~s~s~o~c~l~'a~t=i~o~n~w~i~t~h~S~a~c=r~o~i~l~i~a~c~J~o~l~'n~t ____ ___ 
Dysfunction 
The above referenced project was reviewed by a designated member for the University's 






Project approved. EXPEDITED REVIEW NO. ~ 
Next scheduled review is on November 1995 
Project approved. EXEMPT CATEGORY NO. 
unless so stated in REMARKS SECTION. 
No periodic review scheduled 
Project approved PENDING receipt of corrections/additions in ORPD and approval by 
the IRS. This study may NOT be started UNTIL IRB approval has been received. (See 
REMARKS SECTION for further information.) 
Project approval deferred. This study may not be started until IRB approval has 
been received. (See REMARKS SECTION for further information.) 
Project denied. 
(See REMARKS SECTION for further information.) 
REMARKS: Any changes in protocol or adverse occurrences in the course of the 
research project must be reported immediately to the IRS Chairman or ORPD. 
cc: R. Mabey, Adviser 
Dean, Medical School 
~ 
L' [' ,~': (~l-,:" '-:.. .. , ( {! L. 1/ - ) 5·: - r; t..j 
Signature of Chairperson or designated IRS Member , Date 
UND's Institutional Review Soard 
If the proposed project (clinical medical) is to be part of a research activity funded 
by a Federal Agency, a special assurance statement or a completed 596 Form may be 
required. Contact ORPD to obtain the required documents. (7/93) 
35 
SURVEY OF NORMAL SUJECTS 
Gluteus Medius Inhibition in Association with sacroiliac 
Joint Dysfunction 
1. Have you ever experienced low back pain? Yes No 
Have you experienced low back pain in the last year? Yes No 
If yes to either question, were you treated by a medical 
professional? Yes No 
2. Have you experienced chronic knee pain or on going knee 
pain? Yes No 
If yes, were you treated by a medical professional? Yes 
3. Have you experienced several or chronic ankle sprains 
on one or both ankles? Yes No 
Would you be able to participate in a research project to be 
conducted on one of the first two weekends on March? 
(March 4 or the 11) Please write your name ,address , 
and telephone number on the b6ttom of this page. 
THANKS!!! 




PHYSICAL THERAPY CLINIC, P.C. 
Clifford Lafreniere, P.T. and Associates , 
P.O. Box 14857 2617 South Columbia Road 
Grand Forks, NO 58208-4857 
October 31, 1994 
To Whom It May Concern: 
Columbia 'Woods 
(701) 746-8374 
RE: Amy Clifford's Research Project for gluteus medius strength in relation to S/ljoint dysfunction. 
We are aware of this student's research project and give her our full and whole hearted support in doing this 
research. We are glad to be a part of the effort. 
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